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MNOACHUTEJIbHASA 3AIITMCKA

[IporpamMa 1O XUMHUM Ha YPOBHE OCHOBHOro oOIiero o0pa3oBaHus
COCTaBJICHAa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIBLHON IPOTPaMMBbl OCHOBHOTO 0011IeT0 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OcHOBe (enepasibHONW paboyel MpPOTrpaMMbl
BOCIIUTAHUS U C y4ETOM KOHIENIMH NMPEnolaBaHusl Y4eOHOTO MpenMeTa « X UMHUs»
B 00pa3oBaTeNbHBIX opranusanusax Poccuiickoit denepanuu.

[IporpamMa no xumuu Aa€T NpeACTaBICHUE O IesIX, oOleil cTpareruu
0o0y4yeHusi, BOCHHTAaHUS M Pa3BUTUS OOYYAIONIUXCS CpeACTBaMHU y4eOHOTO
npeamMerTa, YCTaHaBJIMBAET o0s3arenbHOe MPEAMETHOE coJiep>KaHue,
npeaycMaTpuBaeT pachlpefesieHue €ro Mo KilaccaM U CTPYKTypUpOBaHHE IO
pazzenaM W TeMaM MporpaMMbl MO XUMHH, OIMpPEAENieT KOIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEepUCTUKU COJIepIKaHMUs, PEKOMEHIYEM YO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHH C  Y4ETOM  MEXMPEIMETHBIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  TpoIlecca, BO3PACTHBIX
0COOCHHOCTEM O0O0y4Yaroluxcsi, OMNpeaessieT BO3MOXKHOCTU MpeaMeTa s
peanuzanuu TpeOOBaHUNM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
MpOTrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, a TakKe TPEOOBaHUN K
pesyabpraTaM OOy4eHUs] XMMUHM Ha YPOBHE I1eJIel n3ydeHwusl mpeaMera U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEILHON JESITEIILHOCTH OOYydYaloIIerocs IO OCBOCHUIO
y4eOHOTO COJep KaHusl.

3HaHWEe XUMHUU CIYXUT OCHOBOM g (OPMHUPOBAHUS MHUPOBO33PEHHUS
o0ydJaroImerocsi, ero Mpe/CTaBICHUA O MaTEpHAIbHOM €IWHCTBE MHpPA, BAKHYIO
poib UrparT (GopMHUpyeMble XHMHEH MNPEICTaBJICHHS O B3aUMOIPEBpPAILCHUSIX
SHEPTUH U 00 HIBOJIOLMM BEIIECTB B MPHUPOJIC, O MYTSIX pEIIeHUs MIO0aTbHBIX
npoOJieM YCTOWYMBOTO DPa3BUTUSA YEJIOBEUECTBA — CBHIPhEBOW, IHEPTETUUECKOM,
MUILIEBOM U HKOJOTHUYECKOil 0€301acCHOCTH, TPOOJIEM 3/IpaBOOXPaHEHHUS.

N3yuenue xumuu:

CocoOCTBYEeT  peajiu3allid  BO3MOXHOCTEW  JJIsI  CaMOpPa3BUTUS U
dbopMUpOBaHUS KYJIETYPHI JUIHOCTH, €€ 00111ei U () yHKITMO HAJIbHOW TPAMOTHOCTH;

BHOCUT BKJaJI B (OPMHUPOBAHHE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
00ydJaromuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOU  J1eATeNbHOCTH,
OKCIIEPUMEHTATBHBIX W HCCIIEAOBATENbCKUX YMEHHH, HEOOXOJUMBIX Kak B
NOBCEAHEBHOM KHU3HU, TaK U B IPOPECCUOHATIBHOM eI TETbHOCTH;

3HAKOMUT €O CHeUuu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIS/Ia HA €IUHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoMm B (JOpMUPOBAHUH €CTECTBEHHO-HAYYHON IPaAaMOTHOCTH O0y4JarONIUXCs;



crocoOcTByeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIJl B IKOJIOTMYECKOE
o0pa3oBaHue 00YJAFOIINXCS.

JlaHHble HaIpaBJieHHs B OOYYEHMM XMMHUU OOECMEUYMBAIOTCA CHEUUPUKOM
colepkaHus  y4eOHOro TMpeaMeTra, KOTOPBIM  SBJSETCS  IEIarorU4ecKH
aJanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKHM XUMHUH Ha OMpPEACIEHHOM dTarne e
pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEero o0pa3oBaHus OPUEHTHPOBAH Ha
OCBOEHHUE OOYYAIONIMMHUCS CHCTEMbl MEpPBOHAYANLHBIX TOHSATUA XUMHUH, OCHOB
HEOPTraHUYECKOM XMMHUH W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHATHUMN
OpPraHNYECKOU XMMUH.

CTpyKTypa colep KaHHsl MPOTPaMMBbI 10 XUMHH CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoja k e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS U3 CUCTEMbI
MOHATHH O XMMHUYE€CKOM 3JI€MEHTE 1 BEIIECTBE U CUCTEMBI IIOHITHM O XUMHUYECKO 1
peakiun. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbl TI0 TIPUHIMAIY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUU HA OCHOBE TEOPETHYECKHUX MPEACTABICHUMN
pPa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUSA

— Ilepuonnueckoro 3akoHa /[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TPEICTaBJICHUM 00 DIJIEKTPOJMTUYECKON JTUCCOIMALIMM BEIIECTB B
pacTBopax.

Teoperndyeckne 3HaHUSI PacCMATPUBAIOTCSI HA OCHOBE AMIUPHUYECKH
MOJTYYE€HHBIX M OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YpPOBHA K JPYroMy, BBINOJHAA (GYHKUUM OOBSICHEHUS U MPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTHYECKOTO NMPUMEHEHUS U TMOJYyYECHUS
M3y4aeMbIX BELIECTB.

OcBoeHuE TMporpaMMbl 1O XUMHH  CHOCOOCTBYeT  (HOPMHPOBAHUIO
IIPEICTABJICHUSA O XMMHUYECKONU COCTABJIIOIIEH HayYHOU KApTUHBI MUPA B JIOTHKE
€€ CHCTEeMHOW MPHUPOJbl, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHHIO W
METOJIaM TO3HaHUsS B Hayke. V3yuyeHHWe XUMHUU TPOUCXOAUT C MPHUBJICUCHUEM
3HAHUM W3 paHee M3YYCHHBIX YYEOHBIX TpeamMeToB: «OKpyXKarolmuid MHUPY,
«buonorus. 5-7 kmacce» u «®@usuka. 7 Kiaccy.

[Ipy wu3ydYeHUH XHMHUU TNPOUCXOAUT (POPMHpPOBAHHWE 3HAHHK OCHOB
XUMHUYECKOM HAyKH Kak O0JIACTHM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEeSITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPHI.
3ajauya y4yeOHOTO TpeaMeTa COCTOMT B (DOPMHUPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TMOJIOKECHUH,
JTOCTYMHBIX 000OIIEHN MHPOBO33PEHYECKOTO XapakTepa, sA3blka HayKd, B



npuoOIIEHNH K Hay4YHbIM METOJaM TIO3HAHMS TPU H3YYCHHH BEIIECTB U
XUMHUYECKUX PEaKInid, B JOPMUPOBAHUHU W PA3BUTHUU MO3HABATCIIBHBIX YMECHUU H
UX TPUMEHEHHUH B Y4EeOHO-IO3HABATEILHOW M  y4eOHO-HCCIIEI0BATEIbCKO N
NesSTeIbHOCTH, OCBOCHMHM IMpaBWi 0€30MacHOTO OOpamieHusi C BeElIeCTBaMHU B
MTOBCEHEBHOM KU3HU.

[lpu M3ydeHnn XMMUHM Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaKHOE
3HaYeHUE MPUOOPENH TaKHe e, KaK:

— (dopMHpoBaHHE UWHTEIJICKTyalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHLHOMY MPHUHATHIO PEIICHUH,
COoCOOHOM aAanTUPOBATHCA K OBICTPO MEHSIOLMIUMCS YCIOBUIM KU3HU;

—  HampaBJIEHHOCTh OOyYeHHMS Ha CHCTEMaTHYecKoe NpHOOIIeHUE
o0ydJaromuxcsi K CaMOCTOSITEIbHOW TO3HABATEIHHOW NEATENbHOCTH, HAayYHBIM
MeToJaM TMO3HaHusI, (GOPMUPYIOUIMM MOTHUBALMIO W Pa3BUTUE CIIOCOOHOCTEH K
XUMHWWY;

— o0ecreyeHne yCIoBHH, CIIOCOOCTBYIONMIUX MPUOOPETCHUIO 00YIaFOIIIUMHUCS
OTIBITa PA3HOOOPA3HOW JEATEIBHOCTH, MO3HAHUS W CAMOIIO3HAHUSA, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MUMEIONNX YHUBEPCAJIbHOE 3HAYCHHUE JIJIS
Pa3IMYHBIX BUJIOB JICSITEIHLHOCTH,

— (dopmupoBanne o00mel (YHKIUOHATBHOM M €CTECTBEHHO-HAaYYHOU
rPAaMOTHOCTH, B TOM 4YHUCJE€ YMEHUN OOBACHITH U OILEHUBATH SIBICHUS
OKPYXKAIOIIEro MHpa, HMCIOJIb3ysS 3HAHUS M OIBIT, MOJYYEHHBIE NMPU H3YUYCHUU
XUMHUHU, TPUMEHATh WX TPU PEIICHUU MpoOJieM B TOBCEIHEBHOW >XU3HU U
TPYAOBOM JAEATENBHOCTH;

— (¢dopmupoBaHre y O0O0ydyalIIuXCcsi TYMAaHUCTUYECKUX OTHOLICHUH,
NOHUMAaHHUA I[EHHOCTH XWMWYECKUX 3HAHUW Ui BBIPAOOTKH DKOJOTHYECKH
1[EJIECOO0Pa3HOr0 TMOBeJIEHUs B OBITY W TPYIOBOM JEATENBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3J0POBb U OKPYKAIOLIEN ITPUPOJHOU CPEIBI;

— pa3BUTHE MOTHBAIIMM K OOYyYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHMS OOIIEYEIOBEUECKHMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBHIOOpPY Mpouiisi U HAMPaBICHHOCTH JaJIbHEHUIIIETO
00yueHwus.

OOuiee 4YMCIO 4YacoB, OTBEAEHHBIX [JII H3YUYEHUS] XUMUHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTtaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJ1ent0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEJIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

[lepBoHayaibLHbIE XUMUYECKHE MOHATH S

[Ipenmer xumun. Ponb XMMHUM B )KM3HU YEJIOBEKA. XUMHUSI B CUCTEME HaYK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BemecTB. [loHAaTHe 0 MeTomax MO3HAHUS B XUMUHU. YUCTHIE BEIIECTBA U CMECH.
CriocoObl pa3zieneHus: CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3yeMeHTbl. CHUMBOJIBI XUMHYECKHX
37eMeHTOB. [IpocThie U ClIoXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemecTB. (OTHOcUTENbHAas aTOMHas Macca.
OTHOcuTeNbHAs MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KosmuectBo BemecrBa. MoJsib. MousisipHas macca. B3auMocCBsI3b KOJIM4YECTBA,
MacChl M UHCJIa CTPYKTYpPHBIX €IuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COEUHECHUI.

duznueckue U XUMUYECKHUE SIBICHU. XUMUYECKasi peakuus 1 e€ Mpu3HaKH.
3aKOH COXpaHEHMsI MaccChl BEHIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PeaKIuil (COeNUHEHUS, Pa3JIOKEHUs, 3aMeIeHNs], OOMEHA).

Xumuueckuii IKCHEPpUMeHm:

3HAKOMCTBO C XUMUYECKOW MOCYyIOM, MpaBuiiaMUu padOThl B JabOpaTOpuu u
npuémamu oOparnieHus ¢ 1abopaTopHbIM 000pYyIOBaHUEM, U3YUYEHUE U OMHCAHUE
bU3MYEeCKUX CBOMCTB 00paslloB HEOPTAaHMUYECKHUX BEIIECTB, HAOIOJCHUE
¢u3nueckux (IUIaBJIE€HUE BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJEHCAIUsl BOJIb) U XUMHUYECKHX (TOpEHHE CBEUH, MPOKAIHBAHUE
MEHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SIBIICHUM, HAOJIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pa3iokeHue caxapa,
B3aMMO/ICICTBUE CEPHOM KHUCIOTHI C XJOPHUJIOM Oapusi, pa3ioXeHHUe TUAPOKCUaA
menu (1) mpu HarpeBaHuM, B3aUMOJICHCTBHUE *KeJe3a ¢ pactBopom cosr meau (1),
U3y4eHUE CIIOCOOOB pasliesIeHUss CMECei: C MOMOIIbI0 MarHuTa, (UJIBTPOBAHHME,
BBIMIApUBAHKE, TUCTWLIIM, XpoMaTorpadus, MPOBEICHUE OYNCTKH MTOBAPEHHO I
coiv, HaOJIOJEHWE W  ONHCAaHUE  PE3YyJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(1IapoCTep>KHEBBIX).

BaskHeuiume npeacTaBUTE M HEOPraHMYEeCKUX BelIeCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucinoponx — snemMeHT u mpocroe
BelecTBO. HaxoxneHuwe kuciopona B mpupoie, (Gu3ndeckue U XUMHUYECKUE
cBoiictBa (peakumu ropenus). Oxcunbl. Ilpumenenue kuciaopona. CrocoOsbl



MOJIyU€HHUSI KHUCIIOpoJa B Jladoparopud M TMPOMBIIUIEHHOCTH. Kpyrosopot
KucJiopoaa B mpupojie. O30H — ayioTporHas MOIU(UKAIMS KUCIOPOIa.

TermnoBoit >PdeKT XUMUUECKON peakIu, TePMOXUMHUUYECKUE YpaBHEHMS,
9K30- U DHHAOTEPMHUECKHE pPEAKUHUHU. T[OIUIMBO: Yrojb U METaH. 3arpsa3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3P deKTa, pa3pyiieHre 030HOBOTO CIIOSI.

Bonopon — nanemeHT M mpocroe BemecTtBo. Haxoxaenue Boaopoaa B
npupoje, (Gu3MUeckue U XUMUYECKHE CBOICTBAa, NPUMEHEHHE, CHOCOObI
nosy4denusi. Kuciorsl u conu.

Mo sisipHbIii 00BEM Ta30B. Pacu€Thl o XMMUYECKUM ypaBHEHHUSM.

duznyeckue CcBOWCTBA BOABL. Boxa Kak pacTtBopuUTenb. PacTBOpBI.
HacplnieHHbIE W HEHACBIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BeIecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Poisib pacTBOpOB B MpUPOJE U B KU3HU 4UeloBeKa. KpyroBopoT BOABI B MPUPO/IE.
3arpsi3HeHUE MPUPOJIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJI.

Knaccudukanuss neopranuyeckux coeanHeHuit. Oxcuapl. Knaccudukanus
OKCHJIOB:  cosieoOpasyrwomiue (OCHOBHBbIE, KHUCJIOTHBIE, amM(oTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. ®Puznueckue W XUMHUYECKHE
cBoiicTBa OKCUAO0B. [lomyyeHne okcuoB.

OcnoBanusi. Knaccudukanuss ocHOBaHMU: WIENOUYM U HEPACTBOPUMBIEC
ocHoBaHusA. HomeHknarypa ocHoBaHuM. Du3nyeckue M XUMHUUYECKUME CBOMCTBA
ocHoBaHui. [loyryaenne 0OCHOBaHU.

Kucnotel. Knaccupukamus kucnor. Homenkiatypa kucyiot. dusnueckue u
XUMHUYECKHE CcBoMcTBa KUCIOT. Psan aktuBHoctu MetaiuioB H. H. bekerosa.
[Tomyyenue KHUCHOT.

Comu. Homenkuarypa comneil. @uznueckue u XMMHUUYECKHUE CBOMCTBA COJIEH.
[Tony4yeHnue coei.

['eneTnyeckas CBSA3b MEXAY KJIACCAMHU HEOPTAHUYECKUX COETUHECHUN.

Xumuueckuii IKCHEPpUMEHm:

Kaue€CTBEHHOE OTPEJIETIEHUE COJIep>KaHusl KUCIOpo/aa B BO3yXe, MOJYYEHHUE,
coOupaHue, pacno3HaBaHUE M HU3yYEHHE CBOMCTB KHUCIOpOJAa, HaOIIoAeHuE
B3aUMOJICHCTBHUSL BEHIECTB C KUCJIOPOJAOM H© YCJIOBHA BO3HHUKHOBEHUSA U
IpeKpaileHusi TopeHus (Imo’kapa), O3HaKOMJEHHE C oOpa3liamMu OKCHUIOB U
ONMCAaHUE HUX CBOMCTB, MOJYy4YEHHE, COOUpAHUE, PACTIO3HABAHUE U U3YUYEHUE
CBOMCTB Bojopoja (ropeHue), B3aumojciictBue Bogopoaa ¢ oxkcuaom menu (1)
(BO3MOKHO HCIOJIb30BaHHE BHUJIEOMATEpHUAJIOB), HAOMIOJeHUE O0pa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJEOBAHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHON pPACTBOPUMOCTBIO, TPUTOTOBIIEHHWE PAaCTBOPOB C OINPEACIEHHOU
MAaCCOBOM JIOJIE pACTBOPEHHOIO BELIECTBA, B3aUMOJECUCTBHUE BOJBI C METaJLIAMU
(HatpueM W KaublueM) (BO3MOXXHO  HCIOJIb30BaHHME BHUAEOMATepHUasIoOB),



ucCJeoBaHUE O0O0pa3loB HEOPTAaHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJIFOZICHUE MU3MEHEHUsI OKPAaCKM MHAMKATOPOB B PacTBOpPAX KHUCJIOT W IIEJIOYCH,
uzydyeHue B3aumozeinctBus okcupga meau (1) ¢ pactBopom cepHOM KHCHOTHI,
KHCJIOT C METaJuUlaMH, PEaKLMN HEWTpanu3alliu, NOJYYEHHE HEpPacCTBOPUMBIX
OCHOBAHMH, BBITECHEHHUE OJIHOTO METajljla JPYruM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BaxHeummue Kiacchl HEOPraHUYECKUX
COEIUHEHUI.

Ilepuoanueckuit 3axkoH u Ilepuoamueckass cucremMa XUMHYECKHUX
ieMeHTOB JI. U. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasl CBS3b.
OxuCINTEJHbHO-BOCCTAHOBUTEJIbHbIE PeaKINU

[lepBble MOMBITKH KJAcCU(PUKAIIMM XUMHUYECKUX 3JieMeHTOB. [loHsatne o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W MIECJIOYHO3EMEIbHbIE METAJIbI,
raJloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT aM(pOTEPHBIC OKCHUIBI
Y TUJIPOKCH/IBL.

[lepuonnueckuit 3akoH. lIlepuoanueckas cucreMa XuMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  Koporkomepuognas u  JJIMHHONEpUOJHAs  (OPMBI
[lepuonnuecko cucreMbl xumudeckux 3yeMeHToB J[. . MenaeneeBa. [lepuombr
U rpynnbl. PUMYECKHA CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB IMepuoaa U
TPYIBI 3JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX sinep. M3oronsl. Dnektponsl. CTpoeHne
ANEKTPOHHBIX  000JI04eK aToMOB TepBhiX 20 XUMHUYECKUX DIEMEHTOB
[lepnoguueckont cucremsbl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA MO €ro nmojoxeHuro B [lepuonnueckoi cucreme 1. . Menpaeneesa.

3aKOHOMEPHOCTHM U3MEHEHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMY €CKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYMIaM U MEPHUOJIaM.

3Hauenue llepuoanueckoro 3akoHa u [lepruoagnyeckoi CUCTEMbI XUMUAYECKUX
AJIEMEHTOB JJIsl pa3BUTHUs Hayku W npakTuku. J[. M. MenneneeB — ydé€HbI U
rpakJ1aHuH.

Xumuueckas cBA3b. KoBasieHTHass (MOJisipHAsE W HEMOJISIPHAsi)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUY ECKUX 3JIEMEHTOB. MIOHHAsA CBA3b.

Crenenp  okuciieHMs.  OKHCIUTEIbHO-BOCCTAHOBUTEJBHBIE  PEaKIUH.
[Ipouiecchl okuceHUs U BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKCnepuUMeHm:

u3ydeHue oOpas3loB BEIIECTB METAIJIOB M HEMETAaJJIOB, B3aUMOJCHCTBUE
TUAPOKCHJA LMHKA C PAacTBOPAMHU KHCJIOT W IIENOYEH, MPOBEAECHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaAKIIUU
(ropeHue, peakinuy pa3yIoKEHUs, COSTUHCHNS ).

Mesricnpeomemnnie cea3u



Peanuzamuss MeXNpeAMETHBIX CBSI3€M MPU H3YyUYCHUHM XMMHHM B 8 KJlacce
OCYIIECTBIISIETCS 4epe3 HCIOJIB30BaHUE KakK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSITUN, SBISIONIUXCS CUCTEMHBIMU JJI1 OTACIIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJiu3, CHUHTE3, Kjaccupukauusi, TNEPUOJUYHOCTb, HaOJIOJCHUE,
SKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

@u3uka: Marepusi, aToMm, D3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIU],
W30TOMbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUNA 3aps], BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, a3, GU3NYECKUE BEIWYWHBI, SIUHHUIIBI
U3MEpPEHUs, KOCMOC, MIaHETHI, 3BE€311bI, COJIHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusa: armochepa, ruapochepa, MHHEpAIbl, TOPHBIE IMOPOIHI,
MOJIE3HBIC UCKOTIA€MbIE, TOTJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHMUYECKAS peaKIUs

[lepuonnueckuii 3akoH. [leproanueckas cucreMa XuMHUYECKHUX 3J1EMEHTOB [1.
. MengeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMHUYECKHX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kajaus, KaJblUsi U UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoamueckon
CHUCTEME M CTPOCHUEM HUX aTOMOB.

CrpoeHue BelIeCcTBA: BUIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIMUYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAJUIMYECKOUW PEIIETKHA U
BUJA XUMUYECKOH CBSI3H.

Knaccudukamus u HOMEHKJIaTypa HEOPTaHWMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPTAHUYECKHX BEIIECCTB.

Knaccudukamuss XuMu4ecKux peakiyi 1Mo pa3andHbIM IpU3HAKaM (110 YHUCITY
U COCTaBY Y4YAaCTBYIOIIMX B PEAKIIUU BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
U3MEHECHUIO CTETICHEW OKHCICHHUS XMMUYECKHUX JIEMEHTOB, MO OOpPaTHUMOCTH, IO
y4acTHIO KaTajau3aTtopa). IK30- U dHAOTEPMUUYECKHE PEaKIMH, TEPMOXUMHUIECKHUE
ypaBHEHUS.

[lonsiTne o ckopocTh XUMHUYECKOW peakmuu. [loHAaTHe 00 OOpaTUMBIX U
HEOOPaTUMBIX XUMHUECKHX peakiusX. [IoHITHe 0 TOMOTEHHBIX U TeTEePOreHHBIX
peakuusix. [lonsatue o karanusze. [loHATHE O XUMHUYECKOM paBHOBECUH. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOM PEaKkUWU W TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM,  DJIGKTPOHHBIM  OajaHC
OKHCIIUTEJILHO-BOCCTAHOBUTEIBHOM peakuum. CocraBienue ypaBHEHU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMd C  HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust 3JIEKTPOIIMTUYECKOMN TUCCOLMALINN. DIEKTPOIUTHI U HEAIEKTPOJIMUTHI.
Karnonsl, annonbpl. MexaHu3M AuccOLMallMd BEUIECTB C PAa3IWYHBIMH BHJIAMHU
XuMHu4eckoi cBs3u. Crenens aucconuanuu. CUIbHBIC U CJIa0bIe JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHbIE HWOHHBIE ypaBHEHHs peaknuili. CBOWCTBAa KHCIOT,
OCHOBaHMW U cCcoOJiei B CBeTe TMPEACTAaBICHHUNH 00 BJICKTPOJIUTUYECKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHSITHE O THIpOM3e CoNeH.

Xumuueckuui IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAJJIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEI[ECTB — METAJNIOB M HEMETaUIOB (Tpadura W aiMasa), CJIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW peakinu
OT BO3JCUCTBUS Pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE DIEKTPOIMPOBOJIHOCTH
pacTBOpOB BEILIECTB, IMpolecca IUCCOLMALMM KHUCIOT, IIEJIOYed U cojei
(BOBMOKHO  HCIOJIB30BaHUE BHJIEO MaTepuajoB), IPOBEIECHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKM  MPOTEKAHUS  peakuuid  MOHHOTO  oOMeHa
(oOpa3zoBanue oOcajka, BBIJCIEHHE Tra3za, o0O0pa3oBaHHE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIIUM
(ropeHue, peakuyd pas3lioKEHUs, COCIUHEHUs), PACO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C IOMOIIBKD KAYECTBEHHBIX PEAKLIMN Ha HMOHBL, pEILICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanbl 1 HX cOeAMHEHUS

OOmass xapakTepucTuka rajjoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHusi. CTpoeHne M (U3NUECKUE CBOWCTBA MPOCTHIX
BCIIECTB — TraJioreHOB. XWMHYECKHE CBOMCTBAa Ha IIpUMEpEe  XJopa
(B3auMoeiicTBME € MeTajlylaMd, HeMeTaJUlaMy, WIeJo4aMH). XJIOPOBOJOPO.
ConsiHasi KUCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJAOPOAA HA OpPraHU3M 4YeJOBeKa. BakHeulue XJIOpUIBI U HX
HAXOXKJIEHUE B IPUPOJE.

OOmas xapakrepuctuka 3neMeHToB VIA-rpymmbl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHne U (U3WYECKHEe CBOWMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJIIOTPOTTHBIE MOAU(PHUKAIIUN KUCTIOPOAa
u cepbl. XuUMHUeckue cBoiicTBa cepbl. CepoBOIOPOA, CTpoeHue, puznueckue u
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEACTABUTENHN KHCJIOTHBIX OKCHUIOB.
Cepnas kucimoTa, (QHU3MYECKHEe U XUMHUYECKHE CBOMcTBa (0oOmMe Kak
NOpeACTaBUTENS KJlacca KUCIOT M crneuuduyeckue). XUMHUUYECKHE peaklHu,
Jealie B OCHOBE IMPOMBIIIJIEHHOTO C€Hoco0a MOJIyueHUs] CEPHOM KHCIOTHI.
[Ipumenenne cepHoil KUCNOTHL. COJIM CEPHOU KHMCIIOThI, KAUECTBEHHAs peakiUs Ha



cynbdar-uod. Haxoxxnenue cepbl u €€ cCOoeNMHEHUH B mpupoje. XUMHUUECKOE
3arpsA3HEHUE OKPYXAOUIEH Cpelbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CITIOCOOBI €ro MPEIOTBPAICHHUS.

OOmas xapakrepuctuka 3aeMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTEIEHU OKUCICHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XumMudeckue cBorictra. KpyroBopor azora B mpupojae. AMMHaK, €ro
duznuecKre U XuMHUYECKHe CBOMCTBA, MOJydyeHHUE U npuMeneHue. Cojin aMMOHUS,
ux pU3NUECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBl aMMOHHUA. A30THasi KHCJIOTa, €€ MojydeHue, GU3NIEeCKue U XUMHUUECKUE
cBolcTBa (OOlIME Kak MpEeACTaBUTENS Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHME HUTPATOB M COJEH aMMOHHS B KauyecTBE MMHEPaJbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHNUE OKPYXKAIIIeH cpeibl COSUHEHUSIMHU a30Ta
(KUCTIOTHBIC JOAH, 3arpsi3HCHHE BO3MyXa, IMOYBBI W BOgoéMOB). Docdop,
ajutoTponHsle Moaudpukammu Gocdopa, duznyeckue M XUMHUYECKHUE CBOMCTBA.
Oxcup dhocdopa (V) u bochopHas kucnora, pu3ndeckue U XuMHUIeCKHUe CBOWCTBA,
noiydenue. Mcnonb3oBanue GpocharoB B KaueCcTBE MUHEPATIbHBIX y10OpECHUH.

OOmias xapakrepuctuka 3eMeHToB |VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE€  CTEMEHW  OKUCICHHS.  YTJIEpOJ,  aUIOTPOIHBIE
Moau(pUKAIMK, pPacOpoCTpaHeHUE B Mpupoae, GU3UYECKHE U XUMHUYECKHE
cBoiictBa. AncopOuums. Kpyrosopot yrnepoaa B nmpupoje. OKcuabl yriepoja, ux
dbuznueckue W XUMHYECKHME CBOMCTBa, JEWCTBUE HA IKUBBIE OPTaHU3MBI,
MOJIydeHUE U TPUMEHEHHUE. DKOJIOTHUECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yriepona (l1V), rumoresa rno0adbHOrO TMOTEIUIEHUS KIMMAaTa, MapHUKOBBIM
a¢pdekr. YronpHas KUCIOTa B €€ COJM, NX (PU3NIECKUE U XMMHUYECKHE CBOMCTBA,
nojiyueHue U mnpuMmeHeHue. KadecTBeHHas peaxiuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIIJIIEHHOCTH U CEJIbCKOM
XO35ICTBE.

[lepBoHavanbHBIC TOHATHS 00 OPTraHMUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriepojaa (MeTaH, 3TaH, dTWICH, alleTUJICH, 3TaHOJI, TJMIEPUH, YKCYCHAs KHCIIOTA).
[IpupoHbIE HCTOYHUKH YTJIEBOAOPOAOB (yrojib, NPUPOAHBIN Ta3, HedTh),
OpOAYKTHl MX mepepaboTku (OE€H3WH), UX POJib B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KUPaX, OelKax, yrieBojgax — U uX
poaM B JKHW3HM 4eEJOBEKa. MarepuanbHO€ €IMHCTBO OPraHUYECKHX H
HEOPTaHUYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBA, TMOJY4YCHUE U
npumeHenune. CoenuHeHuss KpemHusi B mnpupoge. OOmme mnpeacraBieHus 00
okcuae kpemuus (1V) u kpemHueBoi kuciote. CUIMKAThL, UX HCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BakHelline cTpouTeIbHbIE MaTepualibl: KepamMuKa,



CTEKJIO, LIEMEHT, OeTOoH, keye300eToH. [IpobiaeMbl 6e30MmacHOTO HCIOJIL30BAHUS
CTPOUTEJILHBIX MATEPHUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuili IKCHEPpUMeHm:

HU3ydeHHe 00pas3I0oB HEOPTaHWUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
NpOBEACHNE KaYeCTBEHHBIX PEAKLMM Ha XJIOPUI-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX NPOTEKAHUs, ONBITHI, OTpa)karouue (U3NYEeCKMe M XUMHUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUN (BO3MOYKHO HCMOJb30BaHUE BHUIEOMAaTEPHUAJIOB),
O3HaKOMJICHHE C oOpasnamMu XJIOPUAOB (TaJIOTEHHUJIOB), O3HAKOMIIEHHE C
obpazmamu  ceppl U €€  COeNMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJIEOMAaTEpPHUAJIOB), HAOJIOEHUE Tpoliecca OOyriIMBaHusl caxapa MoJ JAelCcTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHCJOTBL, M3y4E€HUE XMMHUYECKUX CBOWCTB
pa30aBIICHHO M CEPHOU KHUCIJIOTHI, MPOBEICHUE Ka4eCTBEHHOW peaKIuu Ha Cyabhat-
WOH W HaOJIoJeHUE TpU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMU
cBolicTBaMu a3ota, (ochopa M HX coenUHEHUH (BO3MOKHO HCMOJIb30BaHUE
BUJIEOMAaTepHUaloB), oOpasiamMu a30THbIX U (HochHOPHBIX yAOOpEHHU, MOTyYeHHE,
coOupaHue, paclio3HaBaHME W H3YyYEHUE CBOMCTB aMMHUaKa, MpPOBEICHUE
KauyeCTBEHHBIX PEaKLMil HA MOH aMMOHHUS U (pocdaT-uoH U U3ydeHHUE MPU3HAKOB
UX MPOTEKAHUS, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO
(BO3MOXHO UCIOJIb30BaHHE BHJIEOMATEPHUATIOB), U3Y4YEHHE MoJenen
KPUCTAJIIMUECKUX PEIMIETOK anMasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C
IpOIIECCOM  aAcOopOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TIPOTHBOTA3a, MOJIydeHHE, COOMpaHue, pacro3HaBaHUE U W3yUCHHE
CBOMCTB YIJIEKUCJIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX peakluil Ha KapOoHAT u
CWIMKAT-MOHBl WM H3YYEHHE TMPU3HAKOB HX TNPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIHMEN CUJIMKATHOW TPOMBIIIJIEHHOCTH, PEHIEHUE JKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHelnmue HeMeTauIbl U UX COETUHEHUS).

MeTajuibl 1 X COeAMHEHUS

OO6mias XxapakTepUCTUKA XUMHUUYECKHUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUHM
ux noJjioxkeHus B llepuognueckon cucteme Xumuyeckux syemeHtoB J[. M.
MenneneeBa u crpoeHuss atomoB. CTpoeHHe MeTajuioB. MeTtammndeckasl CBs3b U
METAIMYECKAsT ~ KPUCTAUIMYECKAs]  pEMIETKA.  ODJNEKTPOXUMHUYECKUU Pl
HanpspkeHut MetaniaoB. Ou3nueckue U XUMHUYECKUE CBOMCTBA MeTauioB. O0mme
CrocoObl TOJydeHHs MeTamaoB. [loHsATHE O KOpPpPO3WHM METaIIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTaib, YyTyH, IIOPATIOMUHUMA,
OpoH3a) U UX MIPUMEHEHHE B OBITY U MPOMBIILJIEHHOCTH.

[[lemounble MeTaIbl: MOJOKEHUE B lleproanueckoil cucreMe XUMHUYECKUX
anemeHTOB J[. M. MenneneeBa, CTpoe€HHE MX aTOMOB, HaXOXICHUE B IPHUPOJE.
duznueckue U XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbI U



TUAPOKCUABI HaTpuss ©W Kanus. [IpumMeHeHue WIENOYHBIX METANIOB U HUX
COCJTMHEHUM.

IllerouHO3€MENBHBIE METANJAbl MarHuid W KaJIbLIMM: TIOJIOKCHHE B
[lepuonnueckoun cucreme xummuueckux 3jmemeHToB J[. 1. MenneneeBa, ctpoeHue
UX ATOMOB, HaXOX/JIeHUE B pupoae. PU3NUECKUE U XUMUUYECKUE CBOCTBA MAarHUs
U Kaielus. BaxkuHelne coeaUHEHUS KaJbIUs (OKCHUI, THUIPOKCHUI, COJH).
KEcTrkoCTh BOJBI M CIIOCOOBI €€ yCTpaHECHUS.

AnroMuHMI: noJioxkeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, crpoeHue aroMa, HaxoxJaeHue B mnpupone. dusznueckune u
XUMHUYECKUE CBOICTBA alltoMUuHMsI. AM(pOTEpHbIE CBOWCTBA OKCUAA U THAPOKCHUIA
AITFOM UHHS.

Kene3o: nonoxenue B llepuoanueckoi cucteMe XUMHUYECKUX IEMEHTOB /I,
N. Mengeneesa, cTpoeHHUE aroMa, HaxoxXAcHUe B Ipupone. dusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKcHpl, THAPOKCHIbI 1 conm xkene3a (I1) u xxenesa
(1), ux cocTaB, CBOWCTBA U MOJTY4YCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE ¢ OOpasllaMu METaJJoB M CIUIaBOB, HMX (U3UYECKUMU
CBOMCTBAaMU, U3YyYEHUE  PE3YyJbTaTOB  KOPPO3UH  METAJUIOB  (BO3MOXKHO
UCTOJb30BAHUE BHJEOMATEPHUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHIA
KaJdblUs M HATpus C BOJAOM (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPHUATIOB),
HCCJIEOBAHUE CBOMCTB JKECTKOU BOJBI, MPOIECCA TOPEHUS KEJE3a B KUCIOPOJE
(BOBMOXHO  HCHOJIb30BaHHWE  BHUICOMATEPUANIOB), MPU3HAKOB  IPOTEKAHMUS
KAQUYECTBEHHBIX PEAKIM HA WOHBI: MAarHus, KaJbIUs, AIIOMUHUS, IMHKA, JKele3a
(Il u xene3a (I11), menu (1), HaOMrOeHNUE ¥ OMIUCAHKME MPOILIECCOB OKPAIIMBAHHMS
IUIJAMEHU MOHAMHU HATpus, Kadusd M Kaiblusg (BO3MOXXHO HCIIOJb30BaHUE
BHJICOMATEPHUATIOB), UCCIieOBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCHIA aTFOMHUHHUSI
Y TUJIPOKCHJIA IMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 33J71a4 10 TeMe «BakHenmue
METAJLJIBl U UX COCAUHECHUS ».

XUMHUA ¥ OKPYKaLIas cpeaa

BemectBa 1 Mmarepuanbl B MOBCEAHEBHOM JXKW3HU 4YeEIOBEKA. be3zomacHoe
UCMOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakimii B ObITy. IlepBas momoiub mnpu
XUMUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHWE OKpYKalollel cpeabl (IMpeaeiabHas JOIMyCTUMas
KOHIIeHTpanus BeuecTs, nainee — [1JIK). Poibp XxuMuu B pelIeHun 3K0JIOTHYECKUX
npoOJiem.

Xumuueckuii yIkcnepumenm:

U3ydeHHe 00paslloB MaTepualioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIC
Marepuasbl).

Meoscnpeomemnoie ceasu



Peanuzamnusi MeXNpeaMETHBIX CBsI3ed TPU HM3YYEHUHU XUMUU B 9 Kjacce
OCYIIECTBIISIETCS 4epe3 HCIOJIB30BaHUE KakK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK W TOHSATUM, SBISIIONIUXCS CHCTEMHBIMU JJIS1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO I[HKJIA.

OOuue ecTecTBEHHO-HAYYHbIE MOHATHS: Hay4dyHbIM (akT, TMIOTE3a, 3aKOH,
TEOpHs, aHauu3, CHUHTE3, KJIacCUPHKAIUsA, TEePUOJIUIHOCTh, HAOIIOACHUE,
IKCIEPUMEHT, MOJICIMPOBaHUE, W3MEpPEHUE, MOJENb, SBJICHHUE, I1apHUKOBBIMI
a3 dekT, TeXHOIOTHS, MaTepHaIbL.

dwuzuka: marepus, aToMm, OJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI,
U30TONBI, PAaTUOAKTUBHOCTH, MOJIEKyJa, JJEKTPUYECKUU 3apsij, MNPOBOJIHUKH,
HOJIyIPOBOJHUKH, JAUAJIEKTPUKUA, (OTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAJIINY €CKast
pemérka, CIUiaBbl, (U3UYECKUE BEIUYHMHBI, €IUHUIBI U3MEPCHUS, KOCMUYECKOE
NPOCTPAHCTBO, MJIAHETHI, 3BE371b1, COTHIIE.

buonorus: ¢otocunTe3, nbixanue, Ouochepa, PKOCHUCTEMA, MUHEPATbHbIC
yI0OpEeHNsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaAIbl, TOPHBIE TMOPOJIBI,
M0JIE3HBIE UCKOTAaeMble, TOTIJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSA MPOrpaMMbl OCHOBHOTO OOIIETro
00pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHHs] XUMHHU B €IUHCTBE y4eOHOU U
BOCIUTATENILHOU AEATENBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMU
COILIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, MPUHATHIMU B
oOllecTBe MNpaBWIaMHM W HOPMamu IMOBEIECHUS U CHOCOOCTBYIOT MpoOLEccaM
CaMOTIO3HAaHMS, CAaMOPA3BUTHS U CO [IMAIU3AIMU O0YUaIOL X CS.

JIndHOCTHBIE ~ pe3yabTaThl  OTPAXAKT  TOTOBHOCTh OO YYaroNIUXCs
PYKOBOJACTBOBAaTbCA CHUCTEMOM TMO3UTHUBHBIX I[I€HHOCTHBIX OpHEHTALMHd W
pacIIMpPEHUE ONbITA ACATEIBHOCTHA HA €€ OCHOBE, B TOM YMCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS:

IEHHOCTHOTO OTHOIIEHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEAWI0, MOHUMAHUS 3HAYCHUS XMMHUYECKOW HAyKU B KU3HU
COBPEMEHHOT0 OO0IIECTBa, CIIOCOOHOCTH BIIAJETh JIOCTOBEPHOM HH(pOpManuen o
NEPEeIOBBIX AOCTHKEHHUSX M OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 yCTpOlMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHMSI:

NPEACTABJICHUSI O COLMAJBHBIX HOPMAax M TMPaBUIAX MEKIUIHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIEeNOBATENIbCKOM, TBOPUYECKOM W JAPYrMX  BHOAX
NEeATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JESITENIbHOCTH NpHU
BBINIOJIHEHUM Y4eOHBIX, II03HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
W B3aUMOINOMOINM B TMpollecce HTOM ydeOHOW NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMOBEIEHHWE U TMOCTYNKH CBOUX TOBapuUUIEd C TMO3UIUHU
HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUN MOCTYKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABJICHUS O BELIECTBE U XHMMHYECKOW peaxIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKU M COCTAaBJIAIOLINE
OCHOBY ISl TIOHUMaHUsI CYHIHOCTH HAay4HOW KapTUHBI MUpA, NpecTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA NPUPOJBL, B3aUMOCBA3IX YEJIOBEKA C
MIPUPOTHOM CPEO, O POJIM XUMHUH B MO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

NO3HaBaTeJIbHbIE MOTHBBI, HANIPABJICHHBIE HAa MOJYYEHUE HOBBIX 3HAHWU IO
XUMHUHU, HEOOXOIUMbIe JUIsi OOBSCHEHUS HAOJIOJAEMBIX MPOIIECCOB M SIBJICHHIA,
MO3HaBaTEeIbHOM, MH(DOPMAIMOHHOW U YMUTATEIBCKOW KyJIBTYphl, B TOM YHCJIC
HaBBIKOB CAMOCTOSTEIbHOM paboThl € y4eOHBIMHM TEKCTaMH, CIPaBOYHOU



JUTEPATypoOr, JOCTYNHBIMH TEXHHUUYECKUMH CpeACcTBaMH HWHGOPMAIMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K OOYy4YeHHI0O M TO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMo0Opa30oBaHWIO, TMPOEKTHOW U  HUCCIEI0BaTENbCKOMU
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBJICHHOCTU U YPOBHS OOy4YEHHUS B
JIaTbHEHIIIEM ;

4) popMupoBaHUsI KYJIbTYPHI 310POBb:

OCO3HAHHME LIEHHOCTU KU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIA 00pa3 »M3HHU, OCO3HAHUE MOCJIEIACTBUU U
HENPUSITHE BPEAHBIX NPUBBIUEK (YMOTPEOJECHUS aJIKOTOJsl, HAPKOTUKOB, KypEeHUsl),
HEOOXOAMMOCTH COOJIIOJICHUSI TMpaBUJI OE€30MAaCHOCTH MpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMH B OBITY M pEaJIbHOM KU3HU,

5) Tpy10BOT0 BOCIIMTAHMSA:

UHTEPEC K MPAKTUIECKOMY M3YUEHUIO NMpodecCuil U Tpyaa pa3IuyHOTO poja,
yBaXEHUE K TPYAY U pe3ysibraTraM TPYIAOBOW AEATEILHOCTH, B TOM YHUCJE Ha
OCHOBE TNPHMEHEHUS TPEIMETHBIX 3HAHUH 1O XHUMHH, OCO3HAHHBIM BBIOOD
WHIUBUIYaTBHO W TPACKTOPHUH TPOIODKEHUST 00pa30BaHUs C YIETOM JTMYHOCTHBIX
UHTEPECOB U CMOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM Mpo(ecCUOHANBHON NEATeIIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb a/IalITUPOBATHCS B MpO(eccuoHaNbHOM cpefe;

6) 3K0J10rH4YeCKOro BOCIHTAHHA:

IKOJIOTUYECKH IIefiecoo0pa3Hoe OTHOLIEHHWE K TMPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAaHMSA, MOHUMAHNUE [IEHHOCTH 3J0POBOTO U
O0e3omacHOTO 00pa3a >KWU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(¢u3nueckoMy M IMCHUXUYECKOMY 3J0pPOBbIO, OCO3HAHME LIEHHOCTHU COOJIOAEHUs
IpaBwIT 0€30TIACHOTO TOBEACHUSI TIPU paboTe C BEIMIECTBAMH, a TAKKE B CUTYAIHSIX,
YIPOXKAOMIKUX 3I0POBBIO U KU3HU JIIOJIEH;

CHIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4yaeMble MPU H3YYCHUU XUMUH, IS
peLIeHHs 3a1a4, CBA3aHHBIX C OKPYKAOIIEH IPUPOJHON CPENOM, IJIs ITOBBILICHUS
YPOBHSL  3KOJOTMYECKOW  KyJbTYpbl, OCO3HaHUS TJOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX TMPoOJieM W MyTed UX pelIeHUs MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIJICHUSI, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMAJIBHO M MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pPE3YJIbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMHUpOBaHHUA MHPOBO33PEHUSA OOIIEHAYYHbIC TIOHATUSA (3aKOH, TEOpus,
NPUHIINT, THTI0Te3a, PaKT, CUCTEMA, MPOIIECC, HIKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCMOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax MU MO3BOJSIIOT Ha
OCHOBE 3HAHUM M3 3THX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O ILEJIOCTHOM



HAYYHOW KapTUHE MUpPA, U YHUBEpPCAIbHbIC YUeOHBIC NelCcTBUs (IT0O3HABATEIbHEIC,
KOMMYHUKATUBHBIC, PETrYISTUBHBIC), KOTOpbhIE oOOecneuuBaroT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBJICHHIO Y4eOHOU
NesTeIbHOCTH.

ITo3naBaTe/ibHbIE YHHBepPCAJIbHbIE YYeOHbIE Jeiic TBUS

ba3oBble Jloru4yecKue AeMcTBUA:

YMEHHUS UCIOJB30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHHS MPH OCBOEHUH
3HAHWI: PACKPBIBATH CMBICI XUMHUYECKUX IMOHSATUM (BBIICIATHh UX XapaKTepHbIC
NPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C JPYTUMH TOHSATHUSAMH), HCIOJB30BaATh
HNOHSATHUS 1J11 OOBSICHEHHS OTAENBHBIX (DAKTOB U SIBJIICHUW, BHIOMPATH OCHOBAHUS U
KpUTEPUU M KIACCU(PUKAUMHU XUMHUUYECKUX BEIIECTB U XMUMHUYECKHUX pPEaKHid,
yCTaHABJIMBATh TMPUYUHHO-CJICJACTBCHHBIC CBSI3M MEXKIY OOBEKTaMU H3YyYCHWUS,
CTPOWTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIE, JEYKTHUBHBIC, TI0 aHAJIOTHH),
JienaTh BHIBOJIbI U 3aKITFOUCHUS ;

yMEHHUE TPUMEHATh B TpoOIlecCCe TMO3HAHUS TMOHATHUS (TPEIMETHBIE W
MeTarpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHU MOJEIbHBIEC MPEACTABICHUS —
XUMHUYECKUI 3HaK (CUMBOJI JJIEMEHTa), XuMHuecKas ¢GopMmyla U YpaBHEHUE
XUMHUYECKOU PeaKIMu — MPU PElIeHUH Y4eOHO-TI03HABATENbHBIX 3a7]a4, C y4éTOM
TUX MOJEIbHBIX NPEICTAaBICHUN BBIABISATH U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
NPU3HAKU MU3Y4aeMbIX 00OBEKTOB — XUMHYECKUX BEUIECTB U XUMUYECKUX PEaKIIUil,
BBISIBISITH ~ OOIIHME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBS3U U
OPOTHUBOPEUHS B U3y4aE€MBbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciienoBaTeIbCKHe AeCTBUS !

YMEHHE UCMOJb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAue€CTBE WHCTPYMEHTA
NO3HAHUA, a TAaKKe€ B KaueCTBE OCHOBBI JsI (OPMUPOBAHUS TUIOTE3BI IO
POBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHrne OmbITa MO TUIAHUPOBAHUIO, OPTaHU3AlMd M TPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaOmMomaTh 3a XOJIOM IMpollecca,
CaMOCTOSITEIFHO MPOTHO3UPOBATh €r0 pe3ysbTar, GopMyIHpOBaTh 000OIICHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBENEHHOTO OMbITA, HCCIEIOBAHUS, COCTABISTh OTUET
0 IpoJIeTTaHHO 1 padoTe.

Padora c ungopmanueii:

yMEHUE BBIOUpaTh, AHAIU3UPOBATH U HMHTEPHPETUPOBATH HWHGOPMALIHIO
pPa3IMYHBIX BUIOB U (HOPM MPEICTABJICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-MOMyJIIpHAs JIUTeparypa XUMHUYECKOTOo COJAEpKaHUs, CIPABOYHBIE
nocobust, pecypchl VHTepHeTa), KpUTMUECKH OLIEHHBATh NPOTUBOPEUUBYIO U
HE0CTOBEPHYIO HHPOPMALIUIO;



yMEHUE MPUMEHSITh Pa3IMUHbIE METOJBI M 3alpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIIMK U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX IS BBITOJIHEHUS
y4eOHBIX M MO3HABATENBHBIX 33/1a4 ONPEACIEHHOTO THIA, MPUOOPETEHUE OIbITA B
00JIaCTU  HCIMOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYyJbTYpOU aKTUBHOTO MCIIOJIb30BaHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBHIOMpPATh ONTUMAJBbHYIO (pOopMYy TipeacTaBiaeHUs] HHOOPMAIUU U
WLIIOCTPUPOBATh pEIIAeMble 3aJa4d HECJOXHBIMM CXEMaMH, JAuarpaMMaMu,
npyrumu hopMaMu rpaduKu U uX KOMOUHAITUSIMU;

YMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Mpolecce ydyeOHOM U
UCCJIEI0BATENbCKON JEATEeIbHOCTH MHGOPMALIMIO O BIUSHUU MPOMBIILIEHHO CTH,
CEIBbCKOI0 XO3SIMCTBA M TPAHCIOPTAa HA COCTOSAHHUE OKPYXKAIOWIEW NPUPOIHOMU
CpEIbL.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUA:

yMEHHUs 3aJaBaTh BOMPOCHl (B XoJ€ aAuanora u (WiId) AUCKYCCHU) IO
CylmectBy  obcyxkaaeMoi  TeMbl, (OpMyIuUpoOBaTh  CBOM  NPEIJIOKEHHUS
OTHOCHUTEJILHO BBIMIOJHEHHUSI IPEIJIOKEHHOMN 3a/1a4uH;

YMEHHUS  NPEeACTaBIATh  MOJYYEHHBIE  pEe3yJIbTaThl  IMO3HABATEJBHOM
NEeSATeTbHOCTH B YCTHBIX U TUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAI[UI0
pe3yIbTAaTOB BBIMOJHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTopHOro OMbITa,
1a00paTOpHOM pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y41€OHOTO MPOEKTA);

YMEHHUsI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
NO3HABATEILHOM U HMCCIENOBATENbCKOM  NEATeNbHOCTH  NPU  PEIICHHUH
BO3ZHUKAIOMIMX MPOOJIEM Ha OCHOBE ydé€ra OOIMX HMHTEPECOB W COTJIACOBAHUS
no3unuii (00Cyx1eHusi, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbD», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUIl, oOmpeaeleHne KpUTEpUEB MO0 OLEHKE KayecTBa
BBITIOJTHEHHOUW pabOTHI U IpyTHE).

PeryasiTuBHbIe YHHUBepcaJbHbIE yueOHbIE eiicTBHUS:

YMEHHE CaMOCTOSITEJIbHO OIpPENessiTh LeNU AeATEIbHOCTH, IJIAHUPOBATD,
OCYIIECTBJIATh, KOHTPOJUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTb, BEIOMpaTh Haubosee 3p(HeKTUBHBIE CIOCOOBI pPElIeHUs] YYeOHbIX U
MO3HABAaTEIbHBIX 3a/7a4, CaMOCTOSATENBbHO COCTaBJATh MM KOPPEKTHUPOBATh
IPEIVIOKEHHBI AJITOPUTM  JEUCTBUM IIPU BBIIOJHEHUM 3aJaHUA C  Y4ETOM
MOJy4EHUSI HOBBIX 3HAHHN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX,
OIICHUBAaTh COOTBETCTBHUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON LelIH, YMEHHE
UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peIJlaraeéMble B YCJIOBUU 3a/IaHUM.

MNPEIMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IbHOTO
COJIepKaHusl, YCTAHOBIIEHHOTO JaHHOW QenepanbHOil pabouel mMporpaMmmoi,
BBIJICJISIIOT: OCBOEHHBIE OOy4YarOIIMMUCS HAyYHbIE 3HAHUSA, YMEHHS H CIIOCOOBI



NEeUCTBHM, crnenuduyeckue Uil NPEIMETHOM obnactu «XUMHS», BHUIBI
NEATEIbHOCTH MO  MOJIYYEHHIO HOBOIO  3HAHUSA, €ro MHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K xoHiy oOyuenusi B 8 kiiacce npeJMeTHbIE Pe3yabTaThl HA 0A30BOM ypOBHE

JIOJDKHBI OTpaxatb CPOPMUPOBAHHOCTD Yy 00yUYaIOIIUXCS YM EHHA:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMHUYECKHMX MOHSTHI: aToM, MOJIEKYJa,
XUMHUYECKHUI 3JIEMEHT, IMPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOJAHOPOJHAS ), BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAasI U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBast JOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, 3JIEKTPOOTPULATEILHOCTbh, CTEIECHb
OKHCJICHUS, XMMHYECKasi peakius, KiIacCUpHKALUsI PEaKIUi: peakinu
COCAMHEHUS, PEaKIUd Pa3J0XKEHUs, pPEaKIUh 3aMCIICHUs, PEAKIUU
oOMeHa, PK30- U SHAOTEPMHUYECKUE PEAKIINH, TeTUIOBOU d(PPeKT peakiuu,
SAApO aroma, HJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOuTajb, paguyc
aToMa, XMMHUYEeCKasi CBsI3b, MOJIIPHAs M HETOJISIpHAsh KOBAJEHTHAsl CBSI3b,
WOHHAasl CBs3b, MOH, KaTHMOH, aHUOH, PacTBOp, MAaccoOBas J0Js BELIECTBa
(TIpolIeHTHAsI KOHIIEHTpAlIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHWMHUYECKUX TMOHATUH W
MPUMEHSTH 3T MOHATHS IIPU OMMCAHUH BEIIECTB U UX MPEBPAIICHUN;

e HCIMOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJsi cocTaBieHus GopMyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpENesITh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNEHb  OKHUCJIEHHUS  JJEMEHTOB B  OHWHAPHBIX  COCIUHECHUSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEIECIEHHOMY KJACCy COEAUHEHUU IO
dbopmynam, BHJ XUMHUYECKOW CBA3M (KOBaJIeHTHAas MW HOHHAasg) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeBath cMmbica Ilepuonnueckoro 3axona JI. WM. Menpgeneea:
JEMOHCTPUPOBATh TOHMMAHUE TMEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHX 3JIEMEHTOB OT UX NOJIOKeHUs B llepmoaumdeckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO y4€HUs, 3aKOHA ABOTaJIpO;

e ONWCHIBATHL W XapakTepuzoBaTh TaOauuHyro (opmy Ilepuoguueckoit
CUCTEMbl XUMHUYECKHX JJIEMEHTOB: pa3iu4yarh MOHATUS «TJaBHad
noarpynna (A-rpynmna)» u «mobouHas noarpynmna (b-rpymnma)», mansie u
OoJIbIIME TMEPUOAbI, COOTHOCHUTH OOO3HAUEHHUS, KOTOpPbIE HMEITCA B
tabnune «llepuomuueckas cuctemMa xumudeckux osiaemento J[. W
MeHnzeneeBa» ¢ UYUCIOBBIMH XApPAKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsij siapa, 00IIee YUCIIO JISKTPOHOB
U pacrpe/iesIeHUe UX MO ICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTAaHHUUECKHE BEIECTBA,
XUMHUUYECKHE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B pEaKIUU
BEILIECTB, M0 TEIIOBOMY 3D PEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/1asi ONMKUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX
ypaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKaHMsSI XHUMHUYECKUX TMpPEBpalleHUud B
Pa3UYHBIX YCIOBHUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYI0O M MOJISIPHYIO MAacChl
BEII[ECTB, MAacCCOBYIO JIOJIIO XHMHUYECKOTO »JJieMeHTa 1o (opmyie
COEIMHEHUS, MACCOBYIO JIOJII0 BEIIECTBA B pacCTBOPE, MPOBOJIUTH PACUET bl
M0 YPAaBHEHHUIO XUMHUYECKOMN peaKilnu;

MIPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIIBHON J1€ITEIbHOCTH — aHAIU3
W CHHTE3, CpaBHEHHUE, 000OIleHHe, CHUCTeMaTHU3alnIo, KiacCuUKaluio,
BBISIBIICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3eW — JIJIT M3YYEHUS CBOMCTB
BEIIECTB W XHUMHUYECKUX PEaKIUH, eCTEeCTBEHHO-HAYyYHBIE METOJIBI
MO3HAHMUS — HAOJIOAEHUE, U3MEpPEeHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN U MBICICHHBIN);

CIeNOBAaTh  IIPaBUJIaM  MOJIb30BAHUS  XMMHYECKOW  TOCYHOM |
naboparopHbiM O00OpYyAOBaHHEM, a TaKXKE TNpaBHJIaM OOpaIIECHHsS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUAMHU IO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0O U COOHMpaHUIO
ra3o00pa3HbpIX BemiecTB (BOJOpPOJAa U KHUCJIOPOJa), MPUTOTOBICHUIO
pPAacTBOPOB € OMNPEACIEHHON MAacCOBOM JOJEW pacTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh M MPOBOJUTH  XUMHUYECKHE  JKCIEPUMEHTHl  T0
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCJIOT C TIOMOIIBIO WHIMKATOPOB
(makmyc, peHoadTaseut, METUIOPAHXK U IPYTHE).

K xoHny o6yuenus B 9 Kiacce mpeMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYyHAIOLIUXCS YMEHUI:

pPacKpbIBaThb CMBICJI OCHOBHBIX XUMHUYECKHX MOHATHUW: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KAaTHUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEILECTBO, BAaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHbD
OKHUCJIEHUS, XUMUYECKAsl Peakiysi, XUMHUECKasl CBSI3b, TEIUIOBON 3 PeKT
peakuuy, MOJIb, MOJSIPHBIA  00BEM,  pacTBOp,  DIEKTPOJHUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs AUCCOLMALHNS, PEAKIUU HOHHOTO
obMeHa, Karaiu3aTop, XUMHYECKOE paBHOBECHE, oOOparuMblie U



HEeoOpaTuMble pEaKIUU, OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIE PEAKIIUH,
OKUCJTUTEIb,  BOCCTAHOBWTEJb, OKHCJICHHE ¥  BOCCTAHOBJICHHE,
auIoTponHsi, aMPpOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAs,
METaJUIMYEeCKasi), KpUCTaJUIMUecKas pemérka, KOppo3usi METAIIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKiuu, MpeAebHO JIOMyCTUMas
koHueHtpauus [IJIK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYECKMX TMOHATUH U
MPUMEHSTH 3TH TOHSITHUS TIPU OMTMCAHUHU BEIIECTB U UX MpEBpaIeHUN;
UCIOJIb30BaTh XWMHUYECKYI0 CUMBOJHUKY [UIA COCTaBieHHs (opmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OTPENIENATh BAJCHTHOCTh U CTETIEHb OKUCIICHUSI XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, TMPUHAMJICKHOCTh BEIIECTB K
OTpeAeNéHHOMY KJIacCy COEAMHEHHH 1o QopMynam, BUA XUMHUYECKOU
CBA3U (KOBaJICHTHasi, HWOHHAs, MeETaUIMuecKas) B HEOPTraHUYECKHUX
COCIMHEHUSX, 3aps]l MOHA M0 XMMHYECKOU (opmyre, xapakTep cpeabl B
BOJIHBIX PacTBOpax HEOPraHMYECKUX COECIUHEHUM, TUIl KPUCTAIINYECKO U
PELIETKM KOHKPETHOTO BEILIECTBA;

packpwiBaTh cmbica Ilepuommyeckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHWE: ONHChIBATh U XapaKTepPU30BaTh
tabnuunyo ¢opmy Ilepronnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «MWaBHas mnoArpynmna (A-rpynma)» U «mnoOouHas
noarpynna (b-rpymnma)», Manble W 0O0JbIIME TMEPUOIbI, COOTHOCHUTH
o0o3HayeHHsl, KOTOpPbIE UMEIOTCA B TMEPUOAMYECKOW Tabiwuie, ¢
YUCIIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XHMHYECKUX
aJeMEeHTOB (cocTaB M 3apsij saapa, oOllee 4YHUCIO DJJIEKTPOHOB U
pacmpenieieHie HMX 10 JJICKTPOHHBIM  CJIOSIM), OOBACHATH OOIIHMe
3aKOHOMEPHOCTU B U3MEHEHHUM CBOMCTB 3JEMEHTOB U MX COCIUHEHHHA B
mpeesiax MaJlbIX MEPUO0B U TJIABHBIX MOATPYII ¢ YIETOM CTPOCHUS M X
aTOMOB;

KJIACCU(PUUMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUUECKHE BEUIECTBa,
XUMHUYECKHE peakiuuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B peaKIUU
BEII[ECTB, MO TEMJIOBOMY 3(deKTy, 1Mo M3MEHEHHUIO CTETeHEH OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATh) OOMME W CIHEHUPUUECKUE XUMUYECKHUE
CBOMCTBAa TMPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKIas OIUCAHUE
pUMEpaMU MOJIEKYJAPHBIX W HOHHBIX YPaBHEHHUIl COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIINN;

COCTaBJISITh YPABHEHMSI DJEKTPOJUTHUECKON AMCCOIMAMUUA  KHUCIOT,
LIEJI0YEU U COJIEH, ITOJIHBIE U COKPALIEHHBIE YPABHEHUs PEaKLUA HOHHOT'O



oOMCHa, ypaBHCHHMS pPCaKIUi, TMOATBEPKIAIOIIMX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3U MKy BEIISCTBAMHU Pa3JIMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIMTEILHO-BOCCTAHOBUTEIIBHBIX  pPEaKIUi
MOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIuii;
MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOJKHOCTH TPOTEKAHHUS XWUMHUYECKUX TMPEBPAMCHUI B Pa3IMYHBIX
YCIIOBUSX;

BBIUHCIISITh OTHOCHTEIBHYIO MOJICKYSIPHYIO ¥ MOJISIPHYIO — MacChl
BEIIECTB, MAacCOBYIO JOJIO XHMHUYECKOTO »dJeMeHTa 1o ¢dopmyIie
COEIMHEHHUsI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUET I
M0 YPaBHEHUIO XUMUYECKOH pEaKIIu;

coOMmogaTh  MpaBWiIa  [OJB30BAHUS ~ XUMHYECKOM  MOCYyIoM U
nabopatopHeiM 00OpYyJOBaHHMEM, a TaKXKe TMpaBwia oOpamlieHus ¢
BEIICCTBAMHU B COOTBETCTBUU C HWHCTPYKIMSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TO TMOJNYYEHUI0O U COOMPAHHIO
ra3000pa3HbIX BENIECTB (AMMHAKA U YTJIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIUW,  MOATBEPXKIAIONINE  KAuYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIICCTB: PACIlO3HABATH OMBITHBIM MYTEM XJIOpUA-, OpomMu-,
noaua-, kapOoHar-, ¢ocdar-, cunumkar-, cyib(ar-, TUAPOKCUA-HUOHBI,
KaTHOHBI aMMOHHUS M WOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTAaHUIECCKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OIEPAIIMM MBICIUTEIBHOW JESITCIBHOCTH — aHAINU3
M CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTEeMaTU3alMI0, BBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — ISl M3YYEHHS CBOWCTB BEIECTB U
XUMHYECKUX PEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HaOJro/IeHne, W3MEpPEHUe, MOJEITUPOBAHHUE, IKCIEPUMEHT (pealbHbId |
MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KosuunyecTBo yacoB
Ne HanmenoBanue pa3iesioB u JJieKTpoHHbIEe (I (POBHIE)
KonTpoabHbie IIpakTH4yeckue
n/n TeM NPOrpamMMbl Bcero oOpa3zoBaTeJibHbIE pPeCcypchl
padoThI padoThI
Pa3zgea 1. IlepBoHayajibHble XUMMYeCKHE TOHSATUS
XuMusi — BayKHas 00J1acTh
11 €CTECTBO3HAHUS 1 5 5 bubmuoreka [IOK
' MIPAKTUYECKOHN AEATENbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BemecTBa u xumuieckue 15 1 bubnmoreka [JOK
' peakuuu https://m.edsoo0.ru/7f41837c
Utoro mo pazneny 20
Pa3zgea 2. BaxkHelue npeacTaBuTe M HEOPraHuve CKUX BeleCTB
Boznyx. Kucnopogn. [lonstue bubmuoreka LIOK
2.1 6
00 okcuIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsarue o kuciaorax 8 1 bubmmoreka IIOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopa. Pacteopsr. [Tonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubmuoreka LIOK
' HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Paszgea 3. llepuoanyeckuii 3akoH u [lepuoanyeckas cucrema xummnde ckux 3jemMenToB . U. MenaeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBA3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaxkuun



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Iepuoanueckuii 3aK0H U

31 Ilepnonnueckas cucrema 5 bubmuoreka LIOK
' XMMHUYECKHX d51eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToMa
XUMHYecKas CBI3b.
3.2 OKUCIUTENBHO- 8 bubmmorexa TIOK
' https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKITUN
Hroro no paszneny 15 brbmorexa [OK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMHECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBo yacos JJIeKTPOHHBbIE
HanMeHoBaHue pa3ieJioB U TeM uudpoBbIe
Ne ni/m P Kontponbsnbie | IlpakTnueckne (uscpp )
MporpaMMblI Beero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcesl
Pa3nen 1. BemecTBO M XUMHYeCKHe peaKkMi
11 [loBTOpenue u yrinybieHue 3HaHui 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3JIeJIOB Kypca § Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX 4 bubmmoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLHAIHS. 8 1 1 bubnuotexa [HJOK
' XUMHUYECKHUE PEaKLIMU B pacCTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paspnea 2. HemeTa/uibl M UX COeJUHE HUS
51 OO6m1as XxapakTeprUCTHKAa XUMUYECKUX 4 1 bubmmoreka [IOK
' snemenToB VIIA-rpynmnel ["anorenst https://m.edsoo.ru/7f41a636
OO1mast XapaKTEePUCTHKA XUMHUUECKUX
2.2 snemeHToB VIA- nel. Cepa u eé 6 Bubmmorexa LIOK
' FPYmHEL. %P https //m.eds00.ru/7f41a636
COCITMHCHHSI
OO6mras xapakTepuCTHUKa XUMUYECKUX
0 P P bubmoreka [IOK
2.3 anemeHnToB VA-rpynmebl. A3ot, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHMUS
OO1mast XapaKTEePUCTHKA XUMHUUECKUX
2.4 anemenToB |VA- bl YTIIepoa U 8 1 2 Bubmmorexa LIOK
' . TPYIIBL. poa https://m.edsoo0.ru/7f41a636
KPEMHHI U X COCTUHEHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zges 3. MeTa/uIbl M X cOeIMHEH U

3.1 OO0ume cBOMCTBA METAILJIOB 4 bubmnorexa LOK
https://m.edsoo.ru/7f41a636
3.2 Baxxneiinme MeTauIbl ¥ UX COEINHEHMS 16 bubmmorexa LIOK
https://m.eds00.ru/7f41a636
Uroro mo pazneny 20
Pasneua 4. XuMus n okpy:kamomas cpeaa
4.1 BemectBa u MaTepuaibl B )KM3HU YEJIOBEKa 3 Bubmiorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro mo paznueny 3
PesepBHOE Bpemst 3 bubmiorexa LOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITIOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoumyecTBo yacos DJIeKTPOHHBIE
Ne aTa uudgposbie
Tema ypoka Kontpoasubie | IlpakTnyeckue A dp
n/n Bcero U3yUYeHHUs | oOpa3oBaTe IbHbIE
padoThI padoThI
pecypcehbl
1 [IpenmeT xumuu. Posib XMMUM B KU3HU 1 bubmmoreka IIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bu6moreka IIOK
2 [TonsiTve 0 MeTOaX MO3HAHUS B XUMHUHU 1
https://m.edsoo.ru/ff0d227¢e
[pakTnueckas padora Ne 1 «IIpaBumna
3 paboTHI B JTA0OPATOPUHU U TIPUEMBL 1 bu6moreka [JOK
oOparreHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa B cMech. CIocoObl 1 bu6mmoreka IIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
P P N bubmuoreka [IOK
) «Paznenenne cmeceil (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOMN COJIN)»
bubmmoreka IIOK
6 A 1
TOMBLH MOICIYIHL https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U clIOKHBIE BEIleCTBa 1 Bubnmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYISIPHOE YUEHUE 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB.

bubmuoreka [IOK
10 Xumunueckas popmyna. BaneHTHOCTh httos //m.e dsofru IF0d2eae
aTOMOB XUMHYECKHX PJIEMEHTOB
11 OtHOcHUTENbHAs aTOMHAas Macca. bubmuoreka [IOK
OtHocuTENnbHAsI MOJIEKYJISIpPHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J0JIs1 XUMHUYECKOTO bubmuoreka [IOK
3JIEMEHTA B COEIUHEHNH https://m.edsoo.ru/ff0d350¢
13 KonuuecTBo BemecTBa. Mosib. bubmuoreka [IOK
Mousipras macca https://m.edsoo.ru/ff0d5230
14 du3ndecKkne U XUMHIECKHE SIBICHUS. bubmuoreka [IOK
XUMUUYECKas peaKUust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIUI https://m.edsoo0.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIICCTB. bubmuoreka [HOK
XVWMHUYECKHUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenust KOaIu4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKHUX bubmmorexa [IOK
. https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms xumMmudecKkux peakiyi
18 (COGIII/IHq;HI/IHI,IiaSHO)KeHI/IH, e bubmmoreia LIOK
https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII1-
19 sHmukiIoneaucr. O0oOIEeHNE U bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cucTteMaru3anus 3HaHUi
20 Kontponbnas pabora Nel no teme bubmoreka [JOK
«BenecTBa 1 XUMUUYECKHUE PEAKLIN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubmuorexa [IOK

BO3yXa. KI/ICJ'IOpO,I[ — OJICMCHT "

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IMpOCTOC BCUICCTBO. O3zon

Ddu3nYeCcKue U XUMUYECKHE CBOMCTBA

bu6moreka IIOK

22
KHCII0pOAa (PeaKIUHH OKHCICHN, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumaax
CrocoObI OJIyUCHHS KHCIIOPOJia B
i PoA bubmmoreka IIOK
23 1a00paTOpUH U TPOMBIITICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucnopoaa
TennoBoi 3ppekT XuMuIecKon
24 peaKIuu, TOHSITHE O bubmmoreka IIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo0.ru/ff0d4790
SHJOTEPMHYECKUX PEaKIHSIX
Toruso (He Thb, OJIb 1 ME€TAaH ).
25 3a ;I3H61§He(11;03 yi(a CITOCOOBI e):ro bubmmorexa LIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
peI0TBpaLCHUS
[Tpaktuueckast padora Ne 3 mo Teme
P P bubmuoreka [IOK
26 «ITonmy4yenue u cobnpanue KIUCIopoa,
. https://m.edsoo.ru/ff0d4ae2
U3YyUEHUE ero CBOUCTB»
97 Bonopon — 351eMeHT u mpocroe bubmuoreka [IOK
BenecTBO. HaxoxaeHue B mpupoae https://m.edsoo.ru/ff0d4dd0
23 DuU3UYECKUe U XUMHYECKHE CBOCTBA bubmuoreka [IOK
Bozopoa. Ilpumenenune Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 I1
OFPITHE © KRHEAOTax 1 COMX https://m.edsoo.ru/ff0d50d2
30 CriocoObI TONTy4eHUs BOJOPO/IA B bubmuoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 mo Teme
bubmmoreka IIOK
31 «ITonyyenue u cobupanue Bo0po/a,

W3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonspHslii 00bEM razoB. 3aKoH

bubmmoreka IIOK

32
ABorajzipo https://m.edsoo.ru/ff0d542e
Brruncnenust 00néMa, KoJIMuecTBa
bu6moreka IIOK
33 BEIIIECTBA T'a3a M0 €r0 U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BbEMY
Brranciaenus 00EMOB ra30B 110
34 ABHEHHIO PEaKIIMK Ha OCHOBE 3aKOHA brbmorexa HOK
P N peakd o https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIICHUH T'a30B
35 du3ndecKkne U XUMHYCCKHAE CBOMCTBA bubmuoreka [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstre 06 bubmuoreka [HOK
MHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacwimeHHEBIC
A P P n bu6mmoreka IIOK
37 Y HEHACBIITICHHBIE PacTBOPHL. MaccoBast
https://m.edsoo.ru/ff0d5b40
JIOJIsL BEIIIECTBA B PACTBOPE
[IpaxTuueckas padora Ne 5 mo Teme
38 «lIpurorosieHue pacTBOPOB € bubmuoreka LHOK
OnpeaeIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
KonTtponbhas pabora Ne2 no teme bubmoreka [JOK
39
«Kucnopon. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiraccupuKarms, bubmuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XumMuyecKrue CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(DOTEpPHBIX brbmmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHs: COCTaB, KiIaccuuKaus, bub6mmoreka IIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HOHy‘ICHI/IC 1 XUMHYECKHE CBOICTBa

bubmmoreka IIOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukarms, bubmmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonydeHnne ¥ XuMHYECKHE CBOMCTBA bubmunoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Counu (cpenHue): HOMEHKIIATypa,
(cpenne) P bubmuoreka [IOK
46 CIOCOOBI MOMYYECHHSI, XAMUUECKHE
. https://m.edsoo.ru/00ad94 74
CBOICTBa
[IpakTnyeckas padora Ne 6. Perenue
47 JKCIIEPUMEHTAJIbHBIX 3aa4 10 TEME bubmuotexa [IOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
48 ['eneTnueckast CBsI3b MEXK1y KJIacCaMHU bu6moreka [JOK
HEOPraHMYECKUX COCINHEHUN https://m.edso0.ru/00ad9a50
bu6moreka IIOK
49 O060061IeHNE U cUcTeMaTHu3alus 3SHAaHU N
B H https://m.edso0.ru/00ad9ch2
KontponpHnas padora Ne3 no Teme
" bubmuoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
“n https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie momnbITKH KIaccuukaum
P ¢ bubmmoreka IIOK
51 XUMHAYECKHX 31EMEHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
TpYIax CXOTHBIX AJIEMEHTOB
[Iepuoanueckuii 3aK0H U
bu6moreka IIOK
52 [lepronuueckasi cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anementoB JI. . MenaeneeBa
bu6moreka [JOK
53 [Tepuoapl, rpyrmmbl, TOATP yIIIbI 1

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
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Crpoenue aromoB. COCTaB aTOMHBIX

bubmmoreka IIOK

>4 saep. M3oronsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IeKTPOHHBIX 000JI0YEK
55 aToMOB 2y1eMeHTOB [lepruoanueckoi brbmmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsbl /1. 1. Menpeneena
XapakTepUCTUKA XUMHUYECKOTO
56 3JIEMEHTA I10 €r0 MOJIOKEHUIO B bu6mmoreka [JOK
[Tepuonuueckoii cucreme /1. W. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leprmoanueckoro 3aKoHa st
57 pa3BuTUA HayKd U npaktuku. 1. H. bubmuoreka [HOK
MenpneneeB — ydé€HbIH, EAATOT U https://m.edsoo.ru/00ada96e
rpaXxJaHuH
58 DIEeKTPOOTPULATEIBHOCTh AaTOMOB bu6moreka [OK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuveckas CBs3b buommorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonspHas XuMuueckast bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HenoJsApHas XUMUYeCKas bubmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHS bubmmorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuotexa [IOK
peakunu https://m.edso0.ru/00adb076
64 OKHCIUTENHN U BOCCTAHOBUTEIN bubmnorexa LIOK
https://m.edso0.ru/00adb076
65 Kontponbnas padota Ned o Teme bu6moreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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((CTpOCHI/Ie aToMa. XHUMHYECKas CBA3bY

https://m.edsoo.ru/00adb486

66 PezepBHblil ypok. O60061mIeHIE U 1 bubnmuoreka [IOK
CHCTEMaTH3alus 3HaHU U https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0061IeHNE U 1 bu6moreka [JOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ad9ch?2
69 PezepHblil ypok. O6006meHE U 1 bubnuoreka [IOK
cUcTeEMaTHU3aus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmuecTBo yacoB DJIEeKTPOHHBbIE
Ne Jara nudpoBbIe
Tema ypoka KonTtpoasbhsbie | IlpakTHdeckmne dp
n/n Bcero H3ydyeHHus | oOpa3oBaTesibHbIE
padoThI padoThI
pecypehbl
[lepnonnueckuii 3aK0H.

1 [Tepuonanueckas cucrema 1 bubmmoreka IIOK
XUMUYECKUX 3JieMeHTOoB /JI. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKUX DJICMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 bu6moreka [OK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4uecKoi CBSI3W M THITBI 1 bubmuoreka [IOK
KPUCTAIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHnas padora Nel mo Teme

) «IloBrOpenue u yriryOneHue 3HaHUH 1 1
OCHOBHBIX pa3/IesIoB Kypca 8§ Ki1acca»

6 Knaccudukarms Xumuaeckux 1 bubmmoreka IIOK
pPEAKLMI MO PA3JIUYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XMMHUUYECKON

7 eakuu. [loHaTHE O TOMOTEHHEIX U 1 bubmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIMsIX
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.

bub6mmoreka IIOK
8 ®DaKTOpHI, BIUSIOIHE HA CKOPOCTh 1

XUMHUYECKOU PEaKLHUU U ITOJI0KEHUE

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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XUMHUYCCKOI'0 paBHOBECUSA

OKHCIUTENbHO-BOCCTAHOBUTEIBHEIC

bubmmoreka IIOK

9
peakunu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOIUTHIECKON
10 rnccouuranmu. CUIIbHBIE U clIa0ObIe Bubmorexa LJOK
A HUALHH. https://m.edso0.ru/00adcd 68
AJICKTPOIUTHI
11 HouHbIe ypaBHEHUS peaKnil Bubmorexa LIOK
M peaki https://m.edsoo.ru/00add448
XUMHNYECKHE CBOMCTBA KMUCJIOT U
12 OCHOBAHHH B CBETE IIPEJICTABICHUHN bubmorexa LOK
pv https://m.edsoo0.ru/00add5d8
00 2JIEKTPOIUTUYECKON TUCCOIMAIIAN
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 [IpPEeNCTaBIEHNI 00 bubnnorexa TIOK
e . https://m.edsoo.ru/00add8b2
AIIEKTPOTUTHICCKON TUCCOIMAIHT
bubmuoreka [IOK
14 IIo €0 OJIN3€e colel
HATHE O THAPOTH e https://m.edsoo.ru/00add9d4
OO0o01eHne U cucTeMaTu3aus bubmmoreka [LIOK
15 .
3HAHUU https://m.edsoo.ru/00addd 12
[TpakTrueckas padora Ne 1.
16 «Pemenne 3kcriepruMeHTAIBHBIX bubnnorexa TIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Konrponsaas padora Ne2 mo teme
17 «9J‘IeIIZT OJ'II/ITIfHeCKa}I UCCOLAALU bubmorexa LOK
p a HHATHA. https://m.edso0.ru/00addec0
XUMUYECKHE PEaKIUH B PACTBOPAX»
O01@as XxapakTeEpUCTUKA IaJIOr€HOB.
18 Xnil:mecfne CBI;ﬁCTBa Ha IpuMepe bubnnorexa LOK
p p https://m.edsoo.ru/00addfe2
XJjiopa
19 XnopoBogopoa. CosnsiHast KHCIIOTA, bu6moreka [JOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XUMHNYCCKHUEC CBOﬁCTBa, MMOJIy4YCHUC,
IMPUMCHCHUC

https://m.edsoo.ru/00ade104

[IpakTnueckas padota Ne 2 mo teme

bu6moreka IIOK

20 «ITomydeHune CONsTHOM KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
u3yueHue e€ CBOUCTB»
Brrancnenus no ypaBHEHUSIM
. bub6mmoreka IIOK
21 XUMHUYECKUX PEAKIIHH, €CJIM OJIUH U3
https://m.edso0.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO6m1as XxapakTeprUCTHKA JIEMEHTOB bubmuoreka [{OK
VIA-rpymms https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(DUKAIIH CEPBL.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6muoreka [HOK
B IIpUpOJIE. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10po1, CTpOCHUE, bubmuoreka [HOK
¢u3znueckue 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunel cepol. CepHasi KUCIIOTA,
P P . bubmuoreka [IOK
25 (u3nyecKre 1 XUMHUYECKUE CBOICTBA,
https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHYECKHE PeaKIUHu, JeKalye B
OCHOBE ITPOMBIIITIEHHOTO CIIocoba
26 IIOJIy4E€HUS CEPHOU KUCIIOTHI. bubnunoreka [IOK
XHUMUUYECKOE 3arpsA3HEHNUE https://m.edsoo.ru/00adec8a
OKPY)KaIoIIeH Cpeibl COSTUNHECHUSIMHU
cephl
97 Brruucienue MaccoBOM 10JIM BbIXO/1a bubmuoreka [IOK
IIPOJIyKTa PEaKLIMU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepUCTHKA JIEMEHTOB bu6moreka [JOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B Ipupoje, Gpuznyeckue u
XAMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMUak, ero Gu3NYECKue u

bubmmoreka IIOK

29 XUMHYECKHE CBOMCTBA, ITOJYUCHUE U
Y https://m.edsoo.ru/00adf004
PUMEHECHHE
[IpakTruueckas padora Ne 3 o Teme
30 «3011 CHHEC al\fMI/IaKa HU3y4CHHUE €r0 bubmorera [OK
. v > F3YH https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KHUCIIOTa, €€ puznueckue u bubmoreka [OK
XUMHWYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBaHME HUTPATOB U COJIEH
aMMOHHMS B KaU€CTBE MUHEPAITBHBIX

32 oOpeHuii. XUMHUUYECKOE brbmorera [IOK
YAOOP ' . https://m.eds00.ru/00adf518
3arpsI3HEHUE OKPYKAIOIICH CpeIbl
COCIMHEHUIMH a30Ta
®ochop. Okcun pocdopa u

33 (boc:(g)o pHaSI ann((l))Ta (bqnfm(q\?ame u bubmorexa [IOK

P o https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIy4eHUE
Hcnonp3oBanue GocdaToB B

34 KaueCTBE MUHEPAIbHBIX yI00pEHUH. bubmuoreka [HOK
3arpsi3HEHUE IPUPOTHOMN CPEIbI https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYriepoa, pacipocTpaHeHHE B

35 I; J; E) R P o P . cckie bubmuoreka [IOK
pu , GU3UYECKHE M XUMHYECKHU

p P A https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuipl yriepona, ux GU3HIeCKue u bubmuoreka LHOK

XUMUYECKHE CBOICTBA.

https://m.edsoo.ru/00adfebe
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DKonornyeckue npooieMsl,
cBsi3aHHbIe ¢ okcuaoM yriepona (1V)

i bubmuotexa [IOK
37 VYronpHast KucaoTa u €€ conu
https://m.edsoo.ru/00ae006¢
[pakTuueckas padora Ne 4 mo Teme

38 "TlonyyeHue yriaekuciaoro rasa. bubnunorexa [IOK
KauecTBenHnas peakims Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIE TOHATHS 00
bu6mmoreka IIOK
39 OpPTaHMYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoa
. bubnuoreka [IOK
40 Kpemnuii u ero coennHeHust H
https://m.edsoo.ru/00ae080a
[TpakTrueckas padbora Ne 5. Pemenne

a1 3KCIEPUMEHTANBHBIX 33/1a4 11O TEME bubmoreka [JOK
«Baxuelmme HeMeTalJIbl U UX https://m.edsoo0.ru/00ae0bf2
COCAMHEHUS»

KoHntponbHas padora Ne3 o Teme
P . P bubmuoreka [IOK
42 «BaxxHeHnme HeMeTalIbl U KX
https://m.edsoo.ru/00ae0e18
COEJTMHEHU S
OO6m1as XapakTepruCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [IOK
METaUIMYECKast KpUCTalIn4yecKas https://m.edso0.ru/00ae103e
pew€rka. Pu3nyecKue CBOKMCTBa
METaJIOB
XHUMHYECKHUE CBOMCTBA METAJIJIOB.

. bubmuoreka [IOK

44 DNEKTPOXUMHUYECKUNA P

HaIpsHKEHUH METAJUIOB

https://m.edso0.ru/00ae1156
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OO0ume crnocoObl NOTy4YEHUs
metasutoB. CriiaBbl. Beraucnenus mo

45 aBHEHUSIM XUMHWYECKUX pPeaKIil bubmorexa [OK
M PeaKIi, https://m.edso0.ru/00ae1156
€CJI OJIUH M3 PeareHTOB COJCPKHUT
npuMecH
46 [lonsTHe 0 KOPpO3UN METAIIIIOB bubmiorera [1OK
https://m.edso0.ru/00ael1278
bubmuoreka [IOK
47
Ienoumbie MeTamis! https://m.edso0.ru/00ael14b2
48 Oxcuapl ¥ TUIPOKCHU Bl HATPUSI U bubmmoreka IIOK
Kanus https://m.edso0.ru/00ael14b2
49 [llenoyHO3EeMENBHBIE METAIITBI — bubnmuoreka [IOK
KaJbIUi 1 MarHui https://m.edsoo.ru/00ael15e8
. bub6mmoreka IIOK
50 Baxneiinme coefTMHEHNS KaIbLIU
https://m.edso0.ru/00ae15e8
51 O00011IEHNE U CUCTEMATHU3ALIUS
3HaHUH
59 JKéctkocTh BOABI M CLIOCOOKI €€ bubmuoreka [IOK
yYCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTrueckas padora Ne 6 mo Teme
o .. bub6mmoreka IIOK
53 JKécTkocTh BOJIBI U METOIBI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [IOK
54 AnTroMUHUNT
https://m.edso0.ru/00aelc64
55 AmdotepHble CBOMCTBa OKCHIA U bubmuorexa [IOK
TUJIPOKCHAA https://m.edsoo.ru/00aelc64
56 Weneso bub6mmoreka IIOK

https://m.edso0.ru/00aeld86
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OKCI/I,Z[LI, THAPOKCUABI U COJIM KECJIC3a

bubmmoreka IIOK

> () u xemnesa (1) https://m.edsoo.ru/00ae35e6
58 O606HjeHI/Ie U cUCTeMaTH3alus
3HaHUI
[pakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME bu6muoreka [HOK
«BaxHelme MeTawubl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUSD)
Brerancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIUM, €CIIM OJIUH U3
60 peareHToB JaH B U30bITKE WU bubmuoreka [HOK
COAEPKUT NpUMecH. Brruuciienus https://m.edso0.ru/00ael750
MacCOBOM JIOJU BBIXOJIa MTPOIYKTA
peakiuu
61 0606HjeHI/Ie U CUCTeMaTH3alus
3HAHUU
KontponpHnas padora Ned4 no Teme
62 «Baxueime MeTawubl U UX
COEJIMHEHUSD
63 BemecTBa u matepuaibl B bubmmoreka IJOK
MTOBCETHEBHOMW JKM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arps3HEHHUE bubmuoreka [{OK
OKpYKarolen cpeibl https://m.edso0.ru/00ae4270
65 Posnp xuMuu B perieHun bubmuoreka [IOK
AKOJIOTHYECKHUX TIPOOIeM https://m.edso0.ru/00ae4270
PesepsHblit ypok. O0061IeHNE U bu6moreka [JOK
06 cucTeMarusanys 3HaHU https://m.edsoo.ru/00ae0d0a
67 Pesepusblil ypok. O6006meHE 1 bubnmuoreka LIOK
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CHCTEMaTHU3alys 3HaHUU

https://m.edsoo.ru/00adb33c

63 PezepBHblil ypok. O60061mIeHIE U

CUCTEMAaTHU3AIUS 3HAHUI

bubmmoreka IIOK
https://m.edsoo.ru/00ad9ch?2
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJ/IbHBIE YYEGBHBIE MATEPHUAJIBI V151 YYEHUKA

» Xumus, 8 knacc/ 'abpuemnsn O.C., OcrpoymoB W.I'., Cnaakos C.A.,
AximmonepHoe o6mectBo «M3natensctBo «IIpocBemenney
» Xumus, 9 xnacc/ I'abpuensiu O.C., OctpoymoB W.I'., Cnankos C.A.,

AximonepHoe obmectBo «M3narensctBo «IIpocsenienne»

METOJANYECKHUE MATEPUAJIbI 1JISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii- ypOBEHb. -
Peanuzauus-rpedosanuii-OI'OC-0cHOBHOT0-00111€Tr0-00pa30oBaHMs. -

Mertoauueckoe-niocooue-as-yanrtes. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



